What is already known: 82  As the population of older persons is growing, the number of older persons with social 83 and health problems will also increase. 84  A coordinated preventive health and social care approach with a multidimensional 85 health assessment and multidisciplinary coordinated follow-up care was developed to 86 answer the needs of older persons. 87  The evidence of coordinated preventive care interventions in improving the health and 88 quality of life of older persons is mixed. 89 What this paper adds: 90  This study found small positive effects in tackling recurrent falls and frailty and 91 promoting physical health-related quality of life and mental well-being among older 92 persons involved who received the intervention. 93  The effects of the UHCE approach were generally stronger in the subgroup of persons 94 enrolled in care-pathways. 95  A general template for coordinated preventive health and social care aimed at healthy 96 ageing could potentially be successfully implemented in various European settings, 97 although more research is needed to confirm our findings. 98 99 5 effect paper UHCE_IJNS_revised2 BACKGROUND 100 It is estimated that by 2040, Europeans over 65 years old will account for 27% of the 101 population, compared with 19% in 2015(1) . This will be associated with a sharp increase in 102 demand for care. Promotion of healthy ageing is therefore a priority of European policy(2). 103 Older persons often have multiple health and social problems and need a variety of health 104 services (3, 4) . However, care in Europe is characterised by a curative and monodisciplinary 105 approach focussed on one illness or disease (5, 6) . In addition, a focus on prevention and health 106 promotion could increase healthy life years and reduce the burden on health care resources(6). 107 As a result of this, the demand is growing for a preventive approach in which both health and 108 social care services are provided (6, 7) . 109 A typical coordinated preventive care approach for older persons includes a multidimensional 110 assessment of health and social risks and multidisciplinary coordinated follow-up care (8) (9) (10) (11) . In 111 many European countries, general practitioners (GPs) are the gatekeepers to specialised care 112 and have a central role in community care (12) . A nurse practitioner or physician assistant could 113 alleviate the burden of the GP and act as care coordinator. Evidence for preventive 114 interventions with multidisciplinary coordinated follow-up care is mixed and more research is 115 needed (13) (14) (15) . Most of these studies have been conducted in Northwest European or 116 American settings, studies in Southern and Eastern European settings are lacking (16) (17) (18) (19) . 117 Aspects such as accessibility of primary care, availability of prevention and treatment services 118 and continuity of care vary considerably between European countries (6, 20) . A striking example 119 is the difference between European countries in the importance and accessibility of GPs in 120 6 effect paper UHCE_IJNS_revised2 community care (12) . This has an impact on the role a GP could play and the organization of 121 care. Therefore, it is important to evaluate the effectiveness of coordinated preventive care 122 approaches in various European settings. Coordinated preventive health and social care can be 123 organised in many ways depending on the availability and organizational structures in the local 124 context. 125 Objective 126 The Urban Health Centres Europe (UHCE) approach was developed to promote healthy ageing 127 of older persons. The UHCE approach included a preventive multidimensional assessment of 128 health risks and, if indicated, coordinated follow-up health and social care. The UHCE approach 129 was specifically targeted at fall risk, appropriate medication use, loneliness and frailty. This 7 effect paper UHCE_IJNS_revised2
METHODS

136
Study design and setting 137 The effect evaluation of the UHCE approach was conducted in primary care and community 138 settings in five European cities (Greater Manchester, United Kingdom; Pallini, Greece; Rijeka, 139 Croatia; Rotterdam, the Netherlands; and Valencia, Spain) between May 2015 and June 2017. In 140 Manchester, Rijeka, Rotterdam and Valencia a specific pre-post controlled design was applied 141 (21). Randomization was not desirable for these cities that worked with existing GP practices as 142 it was not feasible for GPs to give 'usual care' and care according to UHCE at the same time. In 143 these cities, intervention and control sites (GP practices or primary health centres; PHC) were 144 chosen based on their location in distinct neighbourhoods in the participating cities. Older 145 persons in the catchment area of an intervention site receive an invitation by their physician to 146 join the study in the area where the UHCE approach is applied. Older persons in the catchment 147 area of a control site receive an invitation by their physician to join the study in the area where 148 'usual care' is applied (Table 1 ). In Pallini, participants from municipality registers were first 149 randomised by the use of a random numbers table into the intervention group and the control 150 group (Table 1) . Participants were afterwards invited to participate in the study by a health 151 team of the municipality employed for this study. Ethical committee procedures have been 152 followed in all cities and approval has been provided. Written informed consent was obtained 153 from all participants. The study was registered as ISRCTN52788952. Participants 156 In each city, the initial target population consisted of persons living independently, aged 75 157 years or older, who were, according to their physician, able to participate in the study for at 158 least 6 months. Persons were not eligible to participate if they were not able to comprehend 159 the information provided in the local language or if they were not able to cognitively evaluate 160 the risks and benefits of participation and were not expected to be able to make an informed 161 decision regarding participation in the study, according to their physician. In two cities; Pallini 162 and Valencia, the age of the target population was lowered to 70 years or older due to 163 difficulties encountered during the inclusion. Persons were invited to participate in the study by 164 their health care provider (Table 1) text S1. The development of the UHCE approach followed an intervention mapping 169 approach(23). A general template for the UHCE approach was developed by systematically 170 reviewing the literature to identify evidence based interventions and validated assessment 171 instruments for fall risk, polypharmacy, loneliness and frailty (see www.uhce.eu). Additionally, 172 focus groups and interviews with main stakeholders (older persons, health and social care 173 professionals, caregivers and policy makers) were held to identify their needs and preferences 174 regarding healthy and active ageing. This led to the decision to address loneliness as a separate 175 health problem, in addition to frailty, fall risk and polypharmacy(24) as well as any medical 176 problems which were identified during the assessment that did not belong to the previously 177 effect paper UHCE_IJNS_revised2 mentioned categories. We furthermore decided to apply an integral conceptual model of 178 frailty, which includes physical as well as social and psychological components and is geared 179 towards a multidisciplinary approach(25). 180 The general template of the UHCE approach consisted of three stages. In the first stage of the 181 UHCE approach, the older person received a health assessment of fall risk, polypharmacy, was kept for each older person who received the UHCE approach. In this logbook the care 214 coordinator recorded the outcomes and involvement of the older person and health staff in the 215 three stages (assessment, shared-decision and care-pathways) of the UHCE approach. The 216 results of this logbook, along with the evaluation of other process indicators, were part of the 217 evaluation of process components of the UHCE approach, following the Steckler and Linnan 218 framework(26). This evaluation has previously been described in more detail(24). 219 The general template of the UHCE approach was then adapted to the national standards and 220 context of each of the five participating cities. Specific information for each city; on the place 221 effect paper UHCE_IJNS_revised2 and staff involved in the assessment, staff who acted as care coordinator, type of care and 222 health staff involved in the care-pathways, is reported in Table 1 . Initially, the UHCE project 223 aimed to make use of or improve existing care available in the communities. However, in Pallini, Because the UHCE approach acted upon general health outcomes reported in the literature (16-239 19) as well as health outcomes specific to care-pathways (depending on the care-pathway 240 persons were involved in), we explored the effect of the UHCE approach on various primary 241 outcomes(24). We hypothesized that the UHCE approach would have positive effects on both 242 general outcome measures of healthy lifestyle, level of independence and quality of life as well 243 as specific outcome measures to each care-pathway: fall risk, appropriate medication use, 244 loneliness and frailty. Data was collected at baseline and after 12 months by using a self-report 245 questionnaire and two physical measurements. The instruments and items for which no 246 validated translation was available were translated forward and backward. Forward-and back-247 translations were discussed by the study team and translation was adapted when needed. In 248 each city, the questionnaire and assessment was piloted in at least five older persons. all persons in the control group. We assessed interactions between intervention condition and 306 city, gender, age and education level in the association between intervention condition and all 307 outcomes(24). We applied Bonferroni correction for testing interactions(43) (P=0.05/45=0.001). 308 We found significant interaction for 'city', and performed linear and logistic regression analyses 309 per city separately with the same variables as in the main analyses. We considered a P-value of 310 0.05 or lower to be statistically significant for all other analyses. Multilevel logistic regression 311 analyses and interaction testing were performed using R-3.3.2. All other analyses were 312 performed using SPSS version 23.0 (IBM SPSS Statistics for Windows, Armonk, NY: IBM Corp). 313 A power calculation has been previously described(24). The target sample size was 1,250 314 participants in both the intervention group and the control group(24). Accounting for a 20% 315 loss to follow-up, we expected to receive complete data of 1,000 participants in both groups at 316 follow up. We assumed an alpha of 0.05 and power of 0.80 and applied a correction factor to 317 account for the cluster design by city, assuming an average cluster size of 200 older citizens 318 (2,000/10) and an intra-class correlation coefficient of 0.02. On this basis, a treatment 319 difference of 0.25 standard deviation (SD) for continues outcomes such as the SF12 could be 320 detected at follow-up. Table S1 . 341 342 effect paper UHCE_IJNS_revised2 Table 3 ). Finally, mental well-being was significantly better among persons in the 350 intervention group compared to persons in the control group (mean=74.9, SD=20.5 vs 351 mean=71.8, SD=21.3, B=1.50; 95% CI=0.15-2.84; Table 3 ). No other effects of the UHCE 352 approach on lifestyle, health or quality of life were found. Results by city are presented in Table   353 S2 and S3. In Rijeka, significant positive effects were found for nine outcomes. In Valencia, 354 significant positive effects were found for three outcomes and in Rotterdam for one outcome. 355 In Manchester, significant positive effects were found for one outcome and negative effects for Values are derived from random-intercept multilevel logistic regression models adjusted for clustering by city and adjusted for age, gender, education, living situation and baseline status of the outcome measure. b) Values are derived from random-intercept multilevel linear regression models adjusted for clustering by city and adjusted for age, gender, education, living situation and baseline status of the outcome measure. Healthy lifestyle= no smoking, no drinking and exercise>1 times a week. For short FES-I (range 7-28); MRQ-10 (range 0-10); short JG (range 6-18); TFI (range 0-15); GARS (range 18-72); higher scores mean worse health or more health risk. SF-12 and SF-36 scores range 0-100 and higher scores means a higher quality of life or better mental well-being. Abbreviations: B=Beta coefficient; FES-I= Falls Efficacy Scale International; JG=Jong-Gierveld; MRQ-10=Medication Risk Questionnaire 10; OR=Odds ratio; SF-12=short form 12; SF-36=short form 36; SHARE-FI= Survey of Health, Ageing and Retirement in Europe-Frailty Instrument; SNAQ-65+= Short Nutritional Assessment Questionnaire 65+; TFI=Tilburg Frailty Index. 358 When comparing persons who enrolled in any type of care-pathway with all persons in the 359 control group (Table 4) , adjusted significant effects were stronger compared to the whole 360 intervention group for recurrent falls (OR=0.58, 95% CI=0.40-0.85), frailty (B=-0.44, 95% CI=- For persons in the falls, loneliness and frailty/medical care-pathways, significant positive effects 365 were found on frailty and physical health-related quality of life (Table S4) Values are derived from random-intercept multilevel logistic regression models adjusted for clustering by city and adjusted for age, gender, education, living situation and baseline status of the outcome measure. b) Values are derived from random-intercept multilevel linear regression models adjusted for clustering by city and adjusted for age, gender, education, living situation and baseline status of the outcome measure. Healthy lifestyle= no smoking, no drinking and exercise>1 times a week. For short FES-I (range 7-28); MRQ-10 (range 0-10); short JG (range 6-18); TFI (range 0-15); GARS (range 18-72); higher scores mean worse health or more health risk. SF-12 and SF-36 scores range 0-100 and higher scores means a higher quality of life or better mental well-being. Abbreviations: B=Beta coefficient; FES-I= Falls Efficacy Scale International; JG=Jong-Gierveld; MRQ-10=Medication Risk Questionnaire 10; OR=Odds ratio; SF-12=short form 12; SF-36=short form effect paper UHCE_IJNS_revised2 36; SHARE-FI= Survey of Health, Ageing and Retirement in Europe-Frailty Instrument; SNAQ-65+= Short Nutritional Assessment Questionnaire 65+; TFI=Tilburg Frailty Index. 372 Regarding care use, the number of hours per week needing household help due to health 373 problems was reduced among persons in the intervention group compared to persons in the 374 control group (Table S5 ). There were no effects on the use of doctor visits, hospital admissions 375 and help in self-care. It is promising that we found positive effects of the UHCE approach on tackling recurrent falls 386 and frailty and promoting physical health-related quality of life and mental well-being. 387 However, the effect sizes of these outcomes were minor for the whole intervention group and 388 minor or small for the subgroup of persons who enrolled in care-pathways. Furthermore, our 389 study was exploratory in the sense that we measured effects on multiple outcomes which 390 increases the chances of finding false positive results due to chance alone. Several systematic 391 reviews report favourable effects of similar interventions on falls, functional decline, nursing 392 home admissions and mortality (16, 18, 19) , but others do not (17, 44) . Effects on quality of life 393 are less studied and evidence is of low quality(17). A possible reason for the small effects found 394 in our study is that only around half of the persons in the intervention group enrolled in care-395 pathways. The dose in which older persons take-up complex care interventions is rarely studied 396 and could impact on the effectiveness of interventions (19, 26) . For professionals, parts of the 397 intervention might be time consuming or difficult to apply (42, 45) . For older persons, health 398 and mobility problems can be barriers to engagement in interventions (45, 46) . The effects of bond between patient and care provider impacts on effectiveness. 425 In our study, not using additional inclusion criteria such as frailty or multi-morbidity might also 426 have impacted on enrolment in care-pathways as participants could have been too healthy to 427 need care. However, frail persons might in turn not be fit and willing enough to engage in 428 preventive care. Evidence on effective intervention components of coordinated care 429 interventions and target populations has been mixed (16, 19) . In a meta-analysis, Beswick et al. 430 found reductions in nursing home admissions for populations with increased death rates and 431 no benefits for any specific type of intervention among multifactorial interventions (19) . The main strength of our study is that we implemented the UHCE approach in five diverse 444 European cities. This provides information on the effectiveness and generalisability of a 445 coordinated preventive care approach in various European settings. With the use of a uniform 446 questionnaire and measurements we were able to apply the same evaluation design in all cities 447 and there were few missing data. There were also some limitations. First, although we almost 448 reached our targeted sample size for the intervention group, we did not for the control group. 449 Especially in Pallini and Rotterdam there were difficulties including persons in the control group 450 despite attempts to boost participation. Selective inclusion cannot be excluded, although 451 differences between control group and intervention group at baseline were small. To account 452 for differences in sample size between cities, we used a multilevel modelling approach in 453 analyses. Persons lost to follow-up in the intervention group were older and had a lower level 454 of independence compared to persons in the intervention group included in the analyses. 455 Therefore, the UHCE approach might have reached a relatively healthy group of older persons. 456 Secondly, we applied a non-randomised design, which makes results subject to confounding 457 variables. However, differences between persons in the control and intervention group at 458 baseline were small. Third, whereas the UHCE project initially aimed to make use of existing 459 care provisions, this was not always possible in all settings. This may have impacted the 460 acceptability of the UHCE approach, especially in cases where health staff was newly employed, 461 who were unfamiliar to the older participants. Table S1 . Socio-demographic, lifestyle and health characteristics by intervention and control 685 group of each city among persons in the UHCE study at baseline (N=1844). 686 Table S2 . Lifestyle and health outcomes by intervention and control group of each city among 687 persons in the UHCE study at follow-up (N=1844). 688 Table S3 . Effect of the UHCE approach on outcomes for each city separately. 689   Table S4 . Effect of each UHCE care-pathway on outcomes for at-risk persons in the intervention 690 group who enrolled in a specific care-pathway compared to at-risk persons in the control group. 691 Table S5 . Mean social and health care use in past 12 months at follow-up and effects of the 692 UHCE approach with the control group as reference (N=1844).
